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Abstract . — A field study of the predatory behavior and prey of Atomosia 
puella (Wiedemann) is reported. General predatory behavior is discussed 
and compared with a related species, Cerotainia albipilosa Curran. Prey 
are analyzed and discussed with regard to prey sizes, proportion of major 
taxa in the diet, and the impact of the localized concentration of species 
that influence selectivity. 



Members of the asilid genus Atomosia are primarily found in the Neo- 
tropical Region, although four species are known from the Nearctic and one 
from the Oriental (Hull, 1962). Atomosia puella (Wiedemann), the subject 
of this paper, occurs in the Nearctic Region along the Atlantic seaboard 
from Connecticut to Florida and inland to Ohio and Texas (Bromley, 1946; 
Martin and Wilcox, 1965). This asilid is recognized by a small dark robust 
body, a converging vertex, a strongly and coursely punctate abdomen, and 
genitalia which are concealed in a cuplike 6th tergum (Hull, 1962). It can be 
separated from other species of Atomosia by four scutellar bristles, black 
tibiae, and black-haired apical tarsal segments (Bromley, 1946). This species 
is similar in behavior and appearance to Cerotainia albipilosa Curran (Scar- 
brough. 1978) but can be separated by the convergent vertex (Hull, 1962). 
Both genera belong to the tribe Atomosini (Hull, 1962), and the two species 
sometimes occur together in the same locality (Scarbrough, 1974). This 
study represents the first behavioral report on a species of the genus Ato- 
mosia. A second paper will follow covering the diurnal activity rhythm and 
courtship behavior of A. puella. 

Study Site and Methods 

This study was conducted during June and July 1977 and 1978 on a farm 
located near Bonita Avenue, about 3.3 km NW of Owens Mills, Baltimore 
County, Maryland. Individuals of A. puella were censused 10 times hourly 
between 0700 and 1400 h EST under sunlit conditions along a study route 
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of about 400 m. The route was sufficiently long so that the area was sampled 
only once per hour and allowed the flies sufficient time to resume normal 
activities. During each census flies were recorded as feeding on prey or 
involved in other behaviors. Prey were collected by capturing the feeding 
asilid in a 15 dram snap top plastic vial and releasing it only after the prey 
was dropped. Prey were later identified and measured from the front of the 
head to the tip of the abdomen for body length. Altogether. 64 predators 
were captured, sexed, and measured for length. Observations also were 
made on predation on occasions other than during the censuses. 

Predatory Behavior 

Atoniosia puella foraged under bright skies from shaded or sunlit perches 
and at air temperatures above 18 C. The asilid sometimes foraged from 
horizontal substrates but usually selected vertical ones, perching in a head- 
downwards position with its head elevated at an angle of 30-40 to the 
substrate. Most flies (83 9c, N = 100) perched just above the upper surfaces 
of the vegetation covering the ground and oriented their heads toward an 
open area and a bright sky. This position apparently enhances the flies’ 
ability to detect moving objects as they are backlighted against a bright sky 
(Dennis and Lavigne, 1975; Scarbrough, 1978). 

When perched, A. puella was relatively motionless, showing little or no 
response toward passing prey. Occasional wing flutters and abdominal and/ 
or body elevations were the only movements observed. However, these 
movements are not believed to be in response to passing prey since they 
also occurred when prey were absent. It is more probable that they are 
associated with the predator adjusting its field of vision in search of prey 
and/or a technique used for cooling its body when perched on a hot sub- 
strate. Head movements and pivoting movements, like those described for 
C. albipilosa Curran (Scarbrough, 1978), were not observed. 

General predatory behaviors (e.g., flight patterns, prey capture and im- 
mobilizations, sites of inserting the hypopharynx, and location of feeding 
sites) of A. puella are essentially identical to those described for C. albi- 
pilosa (Scarbrough, 1978). Its behavior differs in that forage flights were 
directed at prey at shorter distances (range 8 cm-1.5 m), with most captures 
occurring within 75 cm (899£, N = 652 captures) of the perch, and a larger 
proportion of flights were successful (29 9£, N = 2817 flights). 

Cerotaiuia albipilosa manipulated most prey while hovering near a perch 
(Scarbrough, 1978). In contrast, A. puella usually manipulated prey when 
perched. It disengaged the prey with the front tarsi and re-inserted the 
hypopharynx at a new location. In some instances prey were “spun" while 
they were still impaled on the hypopharynx. The front tarsi were used to 
force the prey into a new position. Large hard bodied prey such as Ponera 
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sp. (>3.5 mm) were sometimes manipulated while the asilid hovered in front 
of its perch. Unless the asilid was disturbed, feeding was completed during 
a single perch; and the prey was removed with a front tarsus before or at 
the time of another forage flight. Most asilid species use both tarsi to dis- 
engage prey. 

The length of individual feedings was correlated w ith body size and weath- 
er conditions. The average feeding time of all prey was 4.2 min (N = 312) 
but ranged from 1 to 71 min. Aphids and other small prey (1.5-2. 5 mm) with 
bulbous or linear bodies were fed upon for an average of 1.7 min (range 0.7- 
8.5, N = 150) under sunlit skies and air temperatures above 26 C. Larger 
prey such as termites (v = 4.81 mm, N = 14) were fed upon for an average 
of 38 min under similar conditions. Feeding rates increased markedly during 
overcast periods. One female fed on an aphid for 26 min, and another fed 
on a reproductive ant (Ponera pennsylvanica Buckley, 5.0 mm) for 71 min. 

Table 1 shows types and sizes of prey taken by A. puella . Species of the 
orders Diptera, Hymenoptera, and Hemiptera-Homoptera were the most 
important prey items, with Diptera dominant and accounting for over 49% 
of the diet. Most prey belonged to a limited number of subgroups within these 
orders (e.g., Nematocera Diptera, small Apocrita Hymenoptera and the 
Hemiptera-Homoptera families Aphididae, Cicadellidae, and Miridae) and 
accounted for over 70% of the total diet. Eleven specimens of thrips and 
four of Strepsiptera were also included among the prey. Thrips have been 
reported as prey of Holopogon uilcoxi Martin (Hespenheide and Rubke, 

1977) , Nunnocyrtopogon neoculatus Wilcox and Martin (Hespenheide, 

1978) and C. albipilosa (Scarbrough, 1978). The latter species has also been 
reported to take Strepsiptera. 

Prey Selection 

The major prey groups reported for A. puella are very similar to those 
reported for species of Holopogon (Dennis and Lavigne. 1975; Hespenheide 
and Rubke, 1977), Nunnocyrtopogon (Hespenheide, 1978), Ccrotainia 
(Scarbrough, 1978), and Asilus and Proctacanthclla (Dennis and Lavigne, 
1975). As in the diet of A. puella, dipterous species formed the dominant 
component (37%) of the diet of C. albipilosa (Scarbrough, 1978). In con- 
trast, species of Hemiptera-Homoptera were dominant in the other species 
of asilids, and accounted for over 40% of their diets (Hespenheide, 1978). 

Mean size of all prey was 2.9 mm, with over 89% between 1 and 4 mm 
(Table 1). Females were significantly larger (P < .001 , Student's /-Test) than 
males and took slightly larger prey (.v = 3.03 9 9, 2.81 6 6\ P < .05), al- 
though both sexes took prey in all class sizes. Predator-prey ratios for the 
sexes were 2.23 and 2.13 for females and males, respectively. Between prey 
orders, specimens of Isoptera were significantly larger ( P < .001; Newman- 
Keuls multiple range test) than all others, while Hymenoptera and Hemip- 
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Table 1. Prey of Atomosia puelta in Maryland. 



Taxa 


Number 


Percent 


Measured 


Mean 1 


SD 


Range 


Diplera 


769 


49.1 


742 


2.35 


1.01 


0.64-6.39 


Nemalocera 


509 


66.2 


490 


2.19 


0.99 


0.64-6.01 


Others 


260 


33.8 


254 


2.49 


1.01 


0.99-6.33 


Hemiptera-Homoptera 


424 


27.1 


393 


2.66 


1.05 


1.12-5.15 


Aphididae 


196 


46.2 


190 


1.82 


0.40 


1.25-2.75 


Cicadellidae 


113 


26.7 


113 


3.95 


1.01 


3.13-6.25 


Miridae 


82 


19.3 


82 


3.61 


0.70 


2.50-5.00 


Others 


33 


7.8 


33 


1.34 


1.03 


1.12-5.01 


Hymenoptera 


197 


12.6 


186 


2.70 


0.85 


1.36-4.91 


Coleoptera 


66 


4.2 


66 


2.44 


0.70 


1.06-4.51 


Isoptera 


72 


4.6 


72 


4.81 


0.64 


3.61-6.06 


Miscellaneous 


39 


2.4 


39 


2.45 


0.97 


1.03-3.53 


Total 


1567 


100.0 


1498 


2.90 


0.87 


0.64-6.39 



1 Means compared by Newman-Keuls multiple range test: 6 6 v = 3.98 ± 0.35, range 5.42- 
6.55: ? i a- = 6.76 ± 0.41, range 6.06-7.79. 



tera-Homoptera were significantly larger (P < ,001) among the remaining 
prey. Within prey taxa, Nematocera Diptera were smaller ( P < .001) than 
other Diptera, whereas both cicadellids and mirids were larger {P < .001) 
than the remaining Hemiptera-Homoptera. 

Other studies (Melin, 1923; Dennis and Lavigne. 1975; Scarbrough, 1978) 
have suggested that cuticular hardness and flight characteristics of prey are 
significant factors influencing selectivity in asilids. This study supports these 
suggestions. Diptera, Hemiptera-Homoptera excluding Cicadellidae, and 
Isoptera {ReticuPitcnncs jiavipes (Kollar)) have thin or soft cuticle and poor 
flight ability and formed over 689£ of the diet. The asilid usually inserted its 
hypopharynx in the dorsum of the thorax of the aforementioned prey. 
Among the remaining prey, the hypopharynx was inserted in specialized 
areas of the body which had soft or thin cuticle; e.g., intersegmental mem- 
branes and compound eyes of Hymenoptera and below the wings on the 
dorsal suiface of the abdomen of cicadellids and Coleoptera. In the latter 
prey, the wings had been held in a flight position, which exposes the un- 
derlying soft cuticles, where the hypopharynx was inserted. 

Figure 1 shows mean prey sizes and proportion of prey types per hour 
sampled. The size of prey per sample period was variable, with the smallest 
prey found at 0700 h and the largest at 1200 h. The former was related to 
an abundance of small Diptera (v = 2.14, N = 1 13) in the sample, and the 
latter to a termite (v = 4.81, N = 35) swarm which occurred on one day of 
the study. When termites are removed from the 1 100, 1200 and 1300 h prey 
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TIME HRS 

Fig. 1. Mean prey size and proportion of prey types taken per hour of the day. Vertical 
lines represent ranges, mid-points represent means, and numbers above each hour represent 
sample sizes. 



samples, means are reduced from 2.95, 3.30 and 2.76 to 2.57, 2.69 and 2.55, 
respectively, and are more consistent with the remaining census periods. 
However, no significant difference ( P .1: Newman-Keuls multiple range 

test) w'as found between mean prey size per hour sampled. 

The proportion of prey types in the diet of A. puclla changed significantly 
(P < .001) during the day (Fig. 1). Dipterous species were dominant (>82%) 
during most of the day, although they decreased significantly ( P < .001) 
after 1000 h. The remaining prey formed smaller proportions of the diet 
during most of the day but showed temporary increases (miscellaneous prey, 
P < .001) or gradual increases in mid to late afternoon (Hymenoptera, P > 
.05; Hemiptera-Homoptera, P < .001). 

An analysis of major taxa, using a 2 x 7 contingency table to compare 
two 7-hour periods of the day, revealed that only Hymenoptera, cicadellids, 
and mirids showed no significant differences in proportions between the two 
halves of the day (Table 2). Aphids were captured in slightly greater num- 
bers (52.9%; N = 90) in the second half of the day. Both groups of Diptera 
showed significant differences between the two halves of the day, and 
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Table 2. Comparison of major prey taxa during I wo 7 hour periods (700-1300 vs. 1400- 
2000 h) of the day. 



Prey 


Total 


v 2 


Sign. 

Level 


Diptera 


742 


60.14 


.001 


Nemalocera 


553 


56.33 


.001 


Non-nemalocera 


229 


45.41 


.001 


Hemiplera-Homoptera 


393 


20.03 


.01 > P > .001 


Aphididae 


170 


22.05 


.01 > P > .001 


Cicadellidae 


120 


5.35 


N.S. 


Miridae 


78 


13.34 


N.S. 


Hymenoptera 


180 


14.64 


N.S. 


Miscellaneous 


180 


23.14 


.001 



formed 76.4% of the dipterous prey during the first half with the remaining 
during the second half of the day. However, nematocerous species formed 
71.4% of all dipterous prey with 54.0 and 16.6% being captured in the first 
and second halves of the day, respectively. Non-nematoceran Diptera 
formed 20.6 and 8.0% of the dipterous prey during the two halves of the 
day, respectively. 

The appearance of large numbers of specific taxa in the prey sample at 
certain periods of the day can be attributed to differential activity patterns 
of those prey taxa. Restriction of an activity pattern, or some aspect of it, 
in time and space can produce temporary localized concentrations of po- 
tential prey species. Other investigators (Bromley, 1934, 1946, 1949; Lins- 
ley, 1944, 1972; Dennis and Lavigne, 1975; Knutson, 1978; Scarbrough, 
1979) have shown indirectly that when such concentrations exist, some as- 
ilid species will exploit them. 

Although no attempt was made to determine potential prey densities, 
localized concentrations of some prey taxa were evident at certain times; 
e.g., swarms of termites, mating swarms of chironomids and sciarids, feed- 
ing aggregations of nematoceran Diptera and cicadellids, and dispersal 
flights of aphids. Atomosia pnella perched near concentrations and preyed 
repeatedly upon them for the duration of the concentration. For example, 
during a termite swarm, the ratio of termites to other prey increased as the 
swarm became larger and decreased as the swarm passed — 0 vs. 12, 20 vs. 
2, 34 vs. 2, 13 vs. 5, 3 vs. 8. 0. vs. 18 for termites and other prey from 1000 
to 1500 h, respectively. Similarily, large numbers of major prey taxa ap- 
pearing in the diet of A. pnella corresponded to the time and existence of 
localized prey concentrations. 

The following is a list of prey taken by A. pnella at the study site. In 
some instances prey are presented only to order or family level since some 
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prey were damaged, lost, or too numerous for identification. Each notation 
of prey refers to a single record unless followed by a number in parentheses. 
Also note that the month and year are recorded only once at the end of a 
series for each prey taxon. All prey are adults except for Araneida. 

ARANEIDA: Unidentified immature 21(3). VI. 77, 1. VII. 78. ISOPTERA: 
Rhinotermitidae, Reticulitennes flavipes (Kollar) 19. 20(70). 28. VI. 78. PSO- 
COPTERA: Caeciliidae, Caecilitts sp. 5. 23. VI. 77, 26. VI. 78; Ectopsocidae, 
Ectopsocus sp. 5. 23. 24. VI. 78; Philotarsidae, Aaronella sp. 23. 24. 26. 27. VI. 
78, 1. VII. 78. THYSANOPTERA; Unidentified 22(2). VI. 77, 21(2).22(4). 
27. 30. VI. 78. HEMIPTERA-HOMOPTERA; Anthocoridae, Oris insidiosis 
(Say) 30. VI. 77, 25. 27. 30. VI. 78, 1. VII. 78; Aphididae, unidentifed 3(5). 5(3). 
21(2). 22(6). 30. VI. 77, 1.VII.77, 17(4). 19(7). 20(5).21( 15). 22( 13).23( 13). 25(9). 
26(15). 27(10). 28(12). 29(2). 30(18). VI. 78. 1( 12). VII. 78, Cicadellidae, Acera- 
t a Ilia sanguinolenta (Prov.) 3. VI. 77, 27. VI. 78, Agallia constricta Van D. 
22(2). VI. 77, 20. 29. VI. 78, Amblyscllus curtisii (Fitch) 30(2).VI.77, 19.28(2). 
VI. 78, Aphrodes flavostriatus (Donovan) 24. VI. 77, 21. VI. 78, Doratura str- 
iata (Boh.) 5. 27. VI. 77, 26. VI. 78, tmpoasva fabae (Harris) 3(3). VI. 77. 19. 
VI. 78, E. erigeron DeLong 5(3). 26(4). VI .78, Graminclla nigri- 
frons (Forbes) 30(2).VI.77, 27.28.VI.78, Latalus sari (Fitch) 22(2). VI. 77, 
23.V1.78, Laevicepludus sylvestris (Osborn and Ball) 21(3). VI. 77, 19(3). 
22(2). 24(3). VI. 78, Oncopsis verticis (Say) 27(3). VI. 77, 2I(2).VI.78, I. VII. 
78, Orient us ishidae (Matsumura) 22(2). VI. 77, 21. 28. VI. 78, Osbornellus 
clams Beamer 22. VI. 77, 1. VII. 78, Paraphlepsius irroratus (Say) 27. VI. 77, 
1 .VII. 77, 17.VI.78 ,Planicephalusflavocostatiis (Van D.) 23(3). VI. 77, 25.27. 
VI. 78, 1. VII. 78, Polyamia weedi (Van D.), 21. 22. VI. 77, 1.V11.77, 26.27. VI. 
78, Scaphoideus ininiistus (Say) 21(2). VI. 77, 25(3). 30(4). VI. 78, Scaphyto- 
pitts acutus (Say) 22(3).VI.77, 17(2).23(3).VI.78, 1.VII.78, S. frontalis (Van 
D.) 22(2). VI. 77, 21 .23. 24.27(2). 30(2). VI. 78, Streptanus aemulans (Kirsch.) 
22(2). VI. 77, 21(3). 22. VI. 78, 1(2). VII. 78, Typhlocybinae 3(3). VI. 77, 
22. 23.26(4). VI.78, Typhlocyba cassiopeia Knull 22(2).VI.77, 23. 24. 28(2). VI. 
78, 7. putmani Knull 24(2). 25(2). 26. 28. 30. VI.78, Xestocephalus pulicarius 
Van D. 22. 25(2). 26. VI. 78; Cixiidae, Cixitts sp. 1.VII.78; Coccoidea, un- 
identified 21. VI. 78; Delphacidae, Stobaera tricarinata (Say) 25. VI. 78, Pis- 
sonotus sp. 27. VI. 78, Delphacodes Intiileiita (Van D.) 1. VII. 78; Miridae, 
Megalocoleus mollicitlus (Fallen) 5(2). 30. VI. 77, 21(2). 22(2). 23(5). 24(3). 
26(3). VI.78, 1(8) .VI 1 .78 , Plagiognathus sp. 3.21(2). VI.77, 19(4).20(3).25(5). 
26(6). 27(4). 28(4). 29. 30(3). VI.78, Reuteroscoptts orantits (Reuter) 19(4). 
20.25(4).27(3). 28. 30(2). VI.78; Psyllidae. unidentified 20. VI.78; Saldidae, 
Saldula sp. 20.24. VI.78, 1. VII. 78. COLEOPTERA: Unidentified 3. VI.77, 
17.20.21(3).22(3).23(2). 26(2). 28.30. VI. 78, 1.VII.78; Anobiidae, Petalium sp. 
21. 24. VI. 78; Anthicidae, Anthicus sp. 5. VI. 77; Chrysomelidae, Chaetoc- 
nema sp. 26. 28. VI. 78; Hydrophilidae, Cercyon sp. 3. 27. 30. VI. 77; Lepto- 
diridae, unidentified 23. VI. 78, 1. VII. 78; Lyctidae, unidentified 21(2). VI. 78; 
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Scolytidae, Hypothenemus spp. 5(3). VI. 77, 19. 21(2). 22(2). 23(9). 25. 26(2). 
30(2). VI. 78; Staphylinidae, unidentified 30. VI. 77. 17. 21(2). 23. 25. 27. 28(2). 
30. VI. 78, 1(2). VII. 78. STREPS1PTERA; Stylopidae, Pseudoxenos lugubris 
(Pierce) 22. VI.77, 27.28. VI.78, 1. VII. 78. DIPTERA: Unidentified 30.VI.77, 
19.20.21(3). 27.28(2). VI. 78. 1.VII.78; Agromyzidae, Agromyza sp. 27(2). 
28(2). V. 78, Cerodonta dorsalis Loew 1 .3(8). 2 1(3). 30(4). VI.77, 19(2). 21(4). 
27(4). 28(6). 29. 30(3). VI .78, 1(2). VII. 78, C. {Poemyza) museum (Meigen) 
22(4). 24. 27. VI. 77, 20(2). 25(4). VI. 78, Phytomyza sp. 21. VI. 77, 19(2). 21(2). 
25(2). 26. 27(2). 28(6). 29. VI. 78; Anthomyiidae, Mumetopia occipitalis Mel. 3. 

VI. 77. 19. 21. 27. VI. 78; Anthomyzidae, unidentified 21 .27(2). 30. VI. 78; Asil- 
idae, Apachckolas sp. 26. VI. 78; Cecidomyiidae, Anarcte sp. 2 1.22. 30. VI. 
77, 20.22.23.25. VI.78, Asteromyia sp. 3( 1 7). 30(4). VI.77, 14(3). 21(5). 23(3). 
25( 10). 27(5). 28(3). 30(6). VI.78, 1( 15).V11.78, Contaria sp. 19. VI. 78, Dasi- 
ncura sp. 25(4). VI. 78, Hyperdiplosis sp. 17. 29. VI. 78, Lcstcrmia sp. 
17. 19(2). 20.2 1.25(3). 30. VI.78, Micromya sp. 22(3). VI. 77, 19(3). 22(3). 24(2). 
25(9). 26.27(3). VI. 78, 1(2). VII. 78, Neolasioptcra sp. 14. 19.2 1 .VI.78, 1(4). 

VII. 78, Porricondyla sp. 24. VI. 77, 25(2). 27(2). VI.78, 1.VU.78, Procysti- 
phora sp. 3. VI. 77, 24. VI. 78, Resseliella sp. 22. VI.77, 27. 30. VI. 78, Winner- 
tia sp. 21. 29. VI. 78; Ceratopogonidae, Atrichopogon Icvis (Coq.) 3. 27. VI. 

77, 27(5). VI. 78, Culic aides paracusis (Goeldi) 3. VI. 77, 19.25. 28. VI. 78, 1(2). 
VII. 78, Dasyhclca sp. 1(2). VII. 78, Forcipomyia sp. 1(2). VII. 78; Chiro- 
nomidae, Orthocladiinae, unidentified 3(2). VI. 77, 19(2). 23(3). 28. VI. 78, An- 
atopyinia sp. 3. VI. 77, 20(2). 22(4). 30(4). VI.78, Chironomis sp. 14.20.21.25(6). 
27. 28(2). VI. 78. 1(4).VII.78, Tanytarsus sp. 2 1 .24.26. VI .78, 1.V11.78; Chlo- 
ropidae, Chlorops sp. 21(2). VI.78, Conioscinella sp. 22. 23(4). 30. VI. 78, 
Goniopsita catalpac (Mall.) 19.22.26. VI .78, Oseinella sp. 2 1. VI. 77, 
22. 27. 28(4). VI.78, 1(3).V1I.78. O. frit (L.) 21. VI. 78, O. carbonaria (L.) 
19. 27(2). VI. 78, 1. VII. 78, Siplumclla nigripalpis (Mall.) 14. 28(3). VI. 78, 1. 
VII. 78, Jaumatomia bistriata (Wlk.) 23(5). 24(2). VI. 78, 1. VII. 78, 7. glabra 
(Mg.) 14(2). VI. 78, 1(2). VII. 78; Chyromyiidae, unidentified 1. VII. 78; Doli- 
chopodidae, Chrysotus sp. 17. 20(3). 22. 23(2). 25(2). VI.78, Gymnoptemus 
debit is Loew 24. VI. 77, 27(2). 28. 29(2). 30(2). VI.78, 1(2).VII.78; Drosophili- 
dae, Scaptomyza sp. 27. VI. 77, S. pallida (Zett.) 25. VI. 78, S. adusta (Lw.) 
30. VI. 78, S. wheeleri Hackman 22. 26. VI. 78; Empididae, Euhybus purpu- 
reas Walker 22. 23. VI. 78; Ephydridae, Leptopsylopa nigrimana (Will.) 30. 
VI.77, 14. 20. 23. 25(3). VI. 78, 1(2). VII. 78; Heleomyzidae, unidentified 3.22(4). 
VI.77, 21(3). 23. 27. 28. 29. VI. 78, 1. VII. 78; Lauxanidae, Honwneura Phila- 
delphia (Macq.) 21. 22(2). 28. VI.78, 1. VII. 78; Phoridae. unidentified 27. VI. 

78, Asteromyia sp. 27. VI. 78, Dorniphora sp. 27. VI. 78, Megasilea sp. 3(2). 
5. 2 1.22(4). 24(3). 30. VI.77, 19. 21(4). 22(2). 23(2). 24(3). 25(2). 26(3). 27(3). 28.30(3). 
VI.78, 1(9). VII. 78; Phytomyzidae, unidentified 24. VI. 77; Pipunculidae, 
Chalarus sp. 22. 24. VI. 77, 19. 26. VI. 78, 1 .VI 1.78; Psychodidae, Psychoda 
sp. 3(5). 22(6). 27.30. VI. 77. 2 1(5). 23(4). 24(2). 25. 26(6). 27(5). 28(3). 30(3). VI. 78, 
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1(6). VII. 78; Scatopsidae, Scatopsa sp. 21.22.VI.77, 19.20(3).21(5).24.25(7). 
27(12). 28(6). VI. 78, 1(8).V1.78, S.fuscipes Meigen 14.21(3). 25( 17). 26.27(10). 
28(27). VI.78, 1( 17). VII. 78; Sciaridae, Bmdysia sp. 3(4). 5.21 .22(2).27.30(3). 
VI. 77, 19(5). 20(2). 2 1(9). 22(2). 24(3). 26(3). 27(5). 28. 29. 30. VI.78, 1(4).VII.78, 
Sciaria sp. 3(5).5.22.VI.77, 1(1 D.VII.77, 19(4).21 .25 .26.27(2) .28( 10). VI. 78; 
Sepsidae, Sepsis sp. 3(3). 20. 2 1 .24(2). 27(2). 30. VI. 77, S. punctum (Fab.) 
26.28(2). VI.78; Simulidae, unidentified 3(3).5.21 .22(2).VI.77, 17.21.26.30. 

VI. 78; Spheroceridae, Spfuierocera vaporarium Haliday 21. VI. 77; Syrphi- 
dae, Palpadus sp. 30. VI. 78; Tephrididae, unidentified 24. VI. 77, 27. 30. VI. 
78; Tipulidae, unidentified 11.V1.77, 22. VI. 78. LEPIDOPTERA: Gelechi- 
idae, Sitotroga ceratalla (Oliver) 21 .22. 23. 25(3). 26. VI.78; Tingidae, Tinea 
sp. 1. VII. 77, Homoseta sp. 17.24. VI.78. HYMENOPTERA: Aphidiidae, 
Praon sp. 21. VI. 77; Braconidae, Aphaereta sp. 3(2). 5. 2 1(3). 22. 27(2). 30. VI. 

77, 19. 20. 2 1.23. 24. 25. 27. 28(3). 29. 30. VI. 78, 1(2).VII.78, A. pallipes (Say) 
3(5). 5. 2 1(5). 22(3). 30. VI. 77, 17. 19.21(5).22(3).23.24.25.26.27(2).28.29.30.V1. 

78, 1(2). VII. 78, Aspilota spp. 3(2). 2 1 . VI. 77, 20.21 .30.VI.78, Chorebus sp. 
21.VI.77, 22(3). 26(2). 27. VI. 78, 1.VII.78, Eup/wrielta spp. 27(2).VI.77, 1. 

VII. 77, 23(2). 24(2).26(2).27(2). 29(2). 30(3). VI. 78, 1(4).V11.78, Synaldis sp. 
28. VI. 78; Ceraphronidae, Ceraphron sp. 27. VI. 77, 22. VI. 78, Lygocerus sp. 
2I.V1.77, 28(2). VI.78; Cynipidae, Hexaeola sp. 21.27(2).28. VI.78; Diapri- 
idae, Trichopria sp. 3.VI.77, 19.21 .22. VI.78, 1.V11.78; Encytridae, Oeneyr- 
tus spp. 30.V1.77, 1. VII. 77, 17. 19.21(2).24.26. VI.78; Eulophidae, Aphelions 
sp. 27.V1.77, 1. VII. 77. 19.20.26.V1.78; Eupelmidae, unidentified 21. VI.78; 
Eurytomidae, Eurytoma sp. 2 1(2). 23. 24. 26. VI. 78; Formicidae, Formiea sp. 
(winged reproductives) 3(2). 30. VI. 77, 23. 30. VI. 78, Ponera pennsylvanica 
Buckley 5(5).27(4).V1.77, 19.21. VI.78; Halictidae, unidentified 20.VI.77, 21. 
VI.78; Perilampidae, Perilampus sp. 27. VI. 77, 20.21(3). 24.25. 29. VI.78; 
Pteromalidae, unidentified 3. 22. VI. 77, 20.2 1 .29. VI. 78; Scelionidae, Gryon 
sp. 27(3). VI.78. Telemanns sp. 26. VI. 78, 1(3).VII.78. 
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